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ABjfe^E thidium bromid e^if^fljfflf?,! i^T^S, 

[0087] £fc N m^m^i iT»m£ftzmmmm<D3 1 7 sse©ts© 
©317 s^nfomm^^mm^mm-r^. mn^mmxi-imm^mmm 

S^^'&V^T 3 1 7 8S@©^S^tfl 0~6 OOjg^bfd^Sia^IJ^b^ 
[0 0 8 8] U^Lft^b, LOX-llfef©3 1 7 8~3 18 1f @©t 

m<Dm^^mmvx3 1 7 ssB^s^mi-s^fe^ jitpffi^-e^^j: 

V\ 3178~3181tl ©gfHite, lEStM© LOX-1 Afc*T*tefflmmm 
A £ a I/R s a I O^0^f§p-f4i ^oTV^O^L^ f»LOX-lt 
^T1J3 1 7 8#i^S^AT*fe^fcJ?)fc N $iJPK@f if A f a I /R sal© 
WlfP^&-C^4^V^ (@5) 0 o£9, WU^^Xf^i{'Ibfc^»f > lt^A f 
a I/Rs a I -e$iJPS^m^S^mi-i:> EMLOX- 1 O^MlBlr £ 
©I'^U, flSLOX- l<D^{iTO£;h,&V\, ^JPS^^S^fTofc^ 

mi)-^7 p ;i'%m^fomx*fttif-tti^ ^wi^^—^m^^x^, lox-iji 

te^^M dEitM/^MM) £Jt,#tt3r £:;^-6T#&-e£>tK 3 178f 
©ffiMSrWJ-TSr ^^wr^fe6 0 ^fc. ^©{tik 3178~3181f|© 

iM^fr 1 o~6 ocoigi^ufc^Sia^J^b^^^^^n— -ft L-c/Bvv-c, 
^JP5^*^a?rfTofc«^^-i'^y ^VX^^-^r-S^^^J; t) N L OX - lit 
•fs-^OM^Mi^ft-Sr t h^mXfoV, 3 17 8#S©^©S^^lJgiJ-r^r 

[0 0 8 9] r<Z).fcMat3178S@ OM^IIJSIJ Lfc^I, M^GT" 
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[0 0 9 0] ^ISM^^iftfi. m?m-%- 10O1-155 4#i <7)^S 

i£tr^ifc Lfc:*:*iB.ffi S B O U 2 UT^ § ISI© LOX-l^cDNA 

ffiyiJ&^LTV^,, ^<£>9^ 1 — 1 5 5 4*S©i!feS-e**^54feSffi5U* s 3 

[0091] bfc^o-c. ^^m^muxvN^^^iisi-^u-r, *3£T 

[0 0 9 2] £TF. **WfcJ:?)*»W©rt**r±9ftfrW^»Wi-5^ * 

[0 0 9 3] ggSflfflfel (LOX-l»M£ia5LOX-l^ 

[0 0 94] ^TOWi^) LOX - ll**igtt3HJ£*fTV\ ***eK« 
(D^^bLOX- l^:^:^:^<D^^Sr^Tofc 0 

[0 0 9 5] £i\ W^l-i t) ^c**^ J; 5 ft»***rttffi ^fc 0 ^ 
^fll^l^Sr^^—"e^#b. 5 00,iL©ttttl^y77- (0. 1M m 
ith^AW (pH5. 5)) SrfflV^-C, 4tt3 0^fltiHTittlL 
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fc 0 &htLftWimm& 1 5 o o o r pmfi o &mi&fo&m ufcm. ±.m&mm 

[0 0 9 6] m^., tfif lO/iL^5/2L^Sft (4 0mMy/^t 
N 1. 0% (W/V) Tween20«) Xt^8 5 ^ L^ttUi^y 
JD^La5ftbfclft. 2 4 o C-e5^^$^fc 0 ^SO^lhte, 10 0m L©RjS 
#it?£ ( 8 0 mM 2 , 6 - v 5 - t -^JV- P l^sA- ^ * 9 J 
) 'Sr«*PU»flJ-r«r.i:-Cffofc c 2 O^ILfcf , 3 

OOOr pm-C2 0^1»L^iU _htf&&©|ifeSJ£K^fCo #6>Hfc_h 
^20 J tzL(C N 2 0 0iiL©^M (4mM2, 6 t -^f^JV- p - ^ 

2 5mM«£>0. 2 5mM«7^^!)^i (ED 6 TKftfcK 10 0 
mM^iX 1/ J —}VJr v\ 9 0%*9J — SrSsJH U 3 0 #HTOg 

^ % ^5 5 0nm©®mKUfCo fc*^ Utf4 % tt.#*»f«r 

1 0 0°CX*5ftmf&®Mls. LOX-l^g^fct©l:Pi«Hfct) 

[0 0 9 7] 3t-e**©**OjS*, Hlt»tJ:5^ SBOU2ClfC 

r±*«<e lox-1 flH4«s»«> e>*tft £ ufc ^osbou2 iia=3fe 

[0 0 9 8] fiEPJfSife 1 (SBOU2Wi«tLOX- lMFiStt©^ 

[0 0 9 9] tfcfcl, S B OU 2a»*«© LOX-1 BffittOt JifcOV^T 

[0100] LOX-lSttWfi^ (itttl: PC) I-SBOU2 
©ftl«t (10^L, 2 0juL s 50 juL) »UTLOX-lffiMlb 

srw^fc tz.*>, sbou2 (Dmmmmomu iaotuox-i sttttSEfc 

SBOU2m^^LOX-lPJ.#^ttfiI^*fetL^^ofc (El 2). £ 
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(DZbfrb. SBOU2©LOX-l &tt^©Ii(iL OXSWf fef t J; 

[0 10 1] BEIfffSgfe 2 (SBOU2S^tf.(OLOX-l^y/^fMi 

5 [0102] $iLOX-l5tMlV^ S BOU2©SiFllLOX- 

[0 10 3] *1\ ^CLOX-l$i:*|s:©^4rfTofc 0 m^ir bXfflV^fcLO 
X- 1* W^fCfci, ^lit«$^fcLOX - l^y^f^ifSftsrt 
(Kuroda et. al. (2002) J. Bioscie 
10 nee and Bioengineering 9 3 : 7 3 - 7 7 )„ 3t$S! bfc 

^^^«^r>-^^^^ L> LOX-l^M^ML/c ^fct&fS. LOX- 

i fcctt^Lox- 2&wm-t& 0 

[0104] UT<Djj%zX*V^*# ^Zfn y"r>{ ^?%:ft\,\ SBOU 

2. (DM+K&rt Z> LOX - 1 ^^^°^K^^mi-oV^Tp-<fc 0 SBOU2^f> 
15 0. 1M (pH5. 5) £^T»ffibfc^r^14;5^ 

^^S3//g^ SD S^Ky 7^ P/V7$ Km^lb (SDS-PAGE) iCfc 

y^ylrTTBS (20mM Tr i s-HCl (pH7. 5) N 0. 1 5 M m. 

i^hVV-^^ 0. 05% (w/v) Tween20\ 0. 05% (w/v) 
20 T^ftt h y 17 A)) T?jfc^ N LOX-l^t (1 0 0 0fg#|R/TTB S) 

T'3 0^SJS$*fc o ^y^Wy©TTB Si5fe#^5^3!U^To/c^ > T^^7 

y tf^lfSH^tfl^f-^I gGW(S a n t a C r u z %k®k 

1 0 00f«TTBSM) X3 0#P^/&£ii:fc o ^ yT'VySrTT B S T? 

5^-PbIX 2^mW^n\i^, ^CAP9. 5 (lOmM Tris-HCl (p 
25 H9. 5), 0. 1M mt-rhVVJ*. 5mM tfkv^i/t)A) T'5^X1 

\E}mfr%ft^fz'i&, T;\s*>y 7**7 7?— ^mnm (lmg/ml ^fa^ 
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0. 5mg/ml BCIP, AP9. kKJfc 
*<D&&. ttm&m (Kenda 1 1) «9 5Kd©^ 
S^r^oStV^^ K^tettfcOt^bTx SBOU2^11K1ill9 5 K d 
*5«fctf&j5 7KdWifWtt!lVV^ K#tfclH£*Lfc (H3A) 0 
[0105] *fc. r. (Dtt^±Jf->'7 p /'^S:^ PhastSystem (Am e r 
sham Pharmacia tfctS) SrJBWTs ^m^®^C$<®> ( I E F„ pi 
3-9) £rfTofc#. mU\Z.t7~*Z^ffi j ft^K.o SBOU2m 
L OX- 2 Op I OjSg^^V W^ffl$tLfc^. LOX-lOp icD^g^f* 
KR&ft^i*' KttflRftbtbftA^o*: (HI3 B)„ SBOU2®»i 
{±J^^^®-em*6bttfc^ 9 5Kd©/^Kft> LOX- 2* W^5tT?*>S 

[0106] &L±<Dt£jH:1>>t>, SBOU2©«^fi, jESftLOX-1 

[0 107] gEfllf£^ 3 (SBOU2©i J F©LOX-lRNA©^|f) 
[0 10 8] S B OU 2 ©I» 4 II I ©S^ i^f 3 0 l©S?^b 
ttfflbfc^RNA^rilMi: LTRT-PCRlrtTofc, S/^»rt?|g<D^r y h (n 

-7^3^1 3 5 9 3 1) %t>tfc, 5'— GGAGAGGAGGCCAAGAAC 
A AG AT G- 3' (@E?U#-5§- 3 ) S05'-GGTTGCCGATGGCTTAG 
AT- 3' (iB^lJS#4) ^frbfCo PCRte, 9 4°C 2 1 tal. 94^1^ 
6 0°C2£\ 7 2°C4^-OS:j^^3 1 IHH <9 M bfc@L 7 2t-C7^#f^ 

[0 10 9] J#iji§£;ftfcDNA&®^Kl!jbfc£: I5s MBS (fplKenda 
1 l) J: ^f±^ii!Ilsa^Viv^^oo,^4'^J:TO^4 , ORNA^^bT, 
^2. 5KbcD^^K^iiiiJS^m$^/c (ID4) 0 LOX-lit^ 
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[0 110] SX±s SBOU ZCDUl'^te^'X, (1) LOX-l^ft^fefe 
txtZfr-otcik, (2) LOX- l^[#:^SJS-raKJ^^^^©«*^l-^# 
^EL^^ofc^<t. (3)1^5 7Kd0^ao^^°^K<7)#^E^e6e 3 tb^:i 
£ N (4) LOX-10mRNA»Wcri:^^f), SBOU2©LOX 

[0 111] mmWIk* (SBOU2©LOX-lj|j5^ybnyf^(7) 

[0 112] LOX-imfc^V^^hv^tekn^? y^m^(DM&&ffiffi 
-T5fc£>, y^^if^^^V ADNA^HILfco iltttSBOU 

2(D^DNASrffiV^fc D ^ teUEf&<E>I2?'J (DNA7- 9*-s9 : T^ir 
U83904, L35931) & £ ^f|- Ufc ( 5 ' - C A C G 
TCGCCGTCCGATCCATC-3' {&mWM^ 5 ) N 5' — G G T 
TGCCGATGGCTTAGAT- 3' (K^i^i^ 4 ) ) 0 PCRIt 9 
4°Cl£\ 6 5°C2;9\ 7 2 < C3^^S^«r3 l|fij#<9 5gb^. 7 2°C-C7# 
tf>#SM?£rfTofc 0 #£>*WcDNAlSr/T-£p CR 2. l^^n—^^^b (p 
GLXABAL 1), #3t#?^l*M£: Ufc G «5£#M?fteAB l^±(D^-^^- 

is?'J#-*§- 1 1 ufc 0 

[0113] wzm^w&m^ 1 gE^<^ Lox-i mfc*<Dt&wm*\ (w 

O 0 2 0 5 3 7 2 1) ©5^ |5^ybn l/&fo%W&V>Wk*:7F Ufc c * 
7°7-f x/^<?(D®k5-$!>#Lfe§ 0-6 1 # g (D^SIB^J 5 '- G T - 3 "Cfe 5„ 

[0 114] — £\ <|^IS^b^ofcSBOU2^gt2.tt©tS 
E^J?ria^J#-^2l3:^bfc 0 SBOU2T14, to^M-fflHftT?S>5 6 

[0 115] */'s IB3?IJ1f# 2 tf> 6 0#g<Di«7$STx~^K:g&£*VO^ 
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r. t k ct «9 % ^ih =2 F^&mtc £ n m&m<Dm?m-%- 2<z>58-6o# 
m 5) 0 

[0116] f hnV<^j£#OJC^y^|g^|± % *t4bLOX©J&tt»t>/£f 

T*ife5- t*5^3lfettT*3 9 (Shibata and Axelrod (19 
95) J. Lipid Mediaters and Cell Sign 
aling 12:213-22 8). JifS^^^-f S"^J|tfrf± % LOX-li 
^tt^^t f£&W&%L&-f- tm?LbtLZ> 0 

[0 117] jEWSttft 5 (^5^ hn>i£:fcit3;*:/7^iXV^<D^#f) 

[0 118] f o >-(iM^IIifc7^7^ i/y^S otV^ 

5 n £ Sr^-T SfcJftfcR T - P C R fcXZffiffi&fto fc 0 

[0 119] ^f4>(^SBOU2fcit;Ke n d a 1 1 ^^RNA^iffiU 

IDNA t Lfco yyADNAl^Ts iiWWf^iR 3 >T ^ b n ^ (106b 
pK |4^yhny (1 3 2 b p) 33J:t^5-l'>' hny (7 9 b p) «r&tf«fc 
5!-^W-bfc2ffi^)^ p ^-f (5' — CCATCACGCAGGGCATCC 

TG-3' (@a^JSIB^IJ## 6 ) , 5' — GCGTTGATGAGCGTCTGC 
CG-3' (E#I3EIB#I## 7 ) ) lriV^TPCR^fTofc 0 PCRIt 9 4 °C 1 
£\ 6 5°C2#\ 7 2°C3^0S^^3 l|aI#«9MLfc^ N 7 2 < CT7^©M 
KJfc*r?Tofc 0 i#i[>IU^DNAHf>t^T^n-^^m^«)Lfci:r5, SB 
OU2©i*Mg»fJT-ttx Kendal 1 ©Jffllf^J: ^ 8 0 b pSSt^^#^ 
ofc (EI6A) 0 ft*3 N SBOU2^VADNAt>ftLtl4^1. 2Kb(£>®f>f 
^*Siffi*tLT*3»3s ±IBRT-PCRW^It 3B3LbTV^5 RN A»CJti"«*| 

[0 12 0] ^3-Y^hnV (1 0 6 b p), ^4-fyfa> (132b 
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p) fci^ls-fyhcy (7 9 bp) (D^TtioM hay^^^f^ 

mig&iszL u-c^s fam^zfcib^ ±mmmwr)i^m4^ >- hay a 3 2b 

p) i^5^yha ^©M©^* y ^fHi^^^i-^$ijps^ s t u i g|H4-em 

^y^i v-^£;ft&^/K feSVMi;*:^^ v/y^» 3 ' ftij^-rttr Ay-C 
l^-^Wb^f'&ofc (EI6B) 0 EI 5T^Ufcfffc^-e#fc^Jh 

3 K^tci 9 ^ SBOU2CLOX- 1 ^:x^SCtf)fSiRra;^<D=i Ky-eHTU 

10 [0 12 1] EE^^:^6 (SBOU2©LOX-lcDNA©iW) 

[0 1 2 2] SBOU2A*©LOX- 1 (Dm^&W b^^S fc a6Jh|B H3 
«^&T' c DNA^gftLfCo ^4>Mt^> B a mH I UiiLtm^^ K^tf^^ 
^-7— (5'-GGATCCATGCTGCTGGGAGGGCTG-3' (IB?lJ#-5§-8 )) 2ft. t*H i n 
d I I U GL t Jfc = K^iSr^frcfcS^lSJff-Lfc:/^-!'-^- 

15 (5'-AAGCTTTTAGATGGAGATGCTGTTG-3' (Ifi3«-5§- 9 ) ) £/B V^c Jgfll L 

fcKfr^ftt, pT7 Blue TVector (Novagen)^^ ~^Lfc^ (pBDCl), 

mmmvf ufc 0 #^?tffo^m. # b titc c d n A<Dm.mmm &m&m-& ioc 

*cDNA^n-y(t H5-<yfoy^ii 1 0 (D 1 5 5 4 

Si^&1 6 3 2#|) £^trr £^§l|k^'&ofc 0 

20 [0123] mmnwi? (^mwvMWfe&k&mmw) 

[0124] *mW^33\,^T, SBOU2i: > f4lLOX-UMt5n B D 
ffiSteptoe ^(DLOX-l fc& N S t e p t o e c D 

NAt_h|B<tl^^^^ilU ^ =^^bfc (p SDC 1) 0 p SDClM'p 
BDC 1 (Dpf?^ n — ^>?>B a mH I -H indlll mft^^ttl^tlty fcfcj U 
25 ^flil^iJg,^ ^ — p Q E 8 0 L (Qiagen) <DB a mH I -H i n d I I I $Mfc 

^#b^fc^^^^tt#Ab, *:J)t@f§m^*-<b Lfc (pSQEl (S 
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tep t o e <£> c DNA&r#AK pBQEl (SBOU2©cDNA5:JfA)) 0 
^fbhCD^t ? — £*flt® JM1 0 $\Zffi%1feWk, Qiagen *±<Z>^~~T/Wc 
t£V\ I PTG^J:5^mfl^Srfrofc„ ^r^m, pSQEl/JMl 0 9T' 
i-±m 9 5 K d K^I§^^$^fc(D^*|- U pBQEl / JM1 0 9 

5 ^5 7 Kd^y (El7)o mb^^®^^}- 

a^m^^ttffibLOX^tt^ri!l^Lfc 0 *:<Dlfe^ pSQEl/ 
J Ml 0 9T'f»V^LOX^tt^M^bttfc<7)^*J-b N pBQEl/JM109 

5 L O X - 1 gttRt>'L O X - 1 ^^^^m<DMWi^^t^<— istU 
10 ;*:S§®&-:23^T SBOU2©LOX-l ^i*c£rS*i.T # Sti: UTV^, 

[0125] rafSlfc 8 (^m#ARt)«^m^!^) 

[0 12 6] pBQEl©^5^yfn^7 , 7'fv'^M^fe^ 
M3r#t?P s t I— StuI ItrJt (StuI ^i^lB^J*-^- 10©1 5 0 2~1 
5 0 7 # g (D&m, P s t I gi5{iLf±@a^J#-i- 10©2 0 4 8~2 0 5 3SI <D$L 

15 lr N lf41t^5pSQEl©P s t I - S t u I Hf^iSV^iu^f At 

(pSQEl + BPS, p BQE 1+SPS), JtfBi: ^il^fK^ltSM 
^*frofc 0 ^(7)^s pSQEUCpBQElft^S^yhny^yy 
4 iy^^m^-m^^m^t^P s t I - S t u I if^Sr^m^AUfcp SQE 
1+BPS/JM109 ~e(i N pBQEl/jM109i: [rMSI&3\ l^57Kd© 

20 (07), LOXStt^oTV^ (IH8) 0 pBQ 

Elt, p S Q E 1 ft*<^ P s tl-StuI ©rJt^iktfA LfcpBQEli 
SPS/JM10 9 -Cta, p SQE 1/ JM1 0 9 t mU^, l^95Kd©^y 
(137), LOXSt^fffitfc (|218) 0 &*3 % p BQE 1 (D 

p s 1 1 - s t u i m)f(Dm.mmm^ if^Lox- iit^«b^5-r^ hn 

25 ^^V^^^^^itLU^^K m—'Vtbolt (M^m^rl 0©1 5 5 4# 

|©G^A) 0 J^±^m^b> SBOU2©i5^fy fpy^^^f v->^#^ 
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[01273 mwnm 9 (m^^^bu^mm^m^tz^m^M^m^^ 

5 C0128] $tm<DLox- im.&mmz&\,^Tt^ is^y^p^/? 
-r^^^'#t-^-^^t?SB^j« (ia^@a^j§-^io6 0-6 3#g : 5' -g 
tac-3' k GTAcm&i&mm-tzfflmBmA f a 1 (r s a 1) -emttrc 
s b ou 2 isc-ei^ . r ©n^^jicfi^fe 13 (la^mia^ijs 

f 2O6 0-6 3f| : 5 '-AT AC - 3'). A f a I *3 £t>V&6 VMiR s a 
10 I«T'f^<^ot^5ii: (HI 5) ^JffiLT, LOX-l^ft^O 

*vy fc°>-^£rfTofc 0 ^foSKenda 1 1 tSBOU2©ill2ttft (F 
2) 14 4»©I^bDNA^ttfflU ittiSlff^rOA f a I &P{££r^t? <fc 
9 ^tSff-bfc 2@<£>:7 , 7-l'-v— (5' — CCATCACGCAGGGCATCC 
TG-3' (@a^miE^J#-^- 6 ) , 5' — GCGTTGATGAGCGTCTGC 
15 CG-3' (1B^J*IH3?'J## 7 ) ) «r/BV»T % PCR£?Tofc 0 PCRtt, 94t) 

l£\ 6 5°C2^ S 7 2t3^©gM3 1 9 5g Lfc^, 7 2tt*7^©# 
SRJfc&fTofcio Wm*fl1tm)t&Al a I T*BJ|0rU 2. 5 %T;*f n 
m^S!j-e^-Wbfc CBUz&Af a mt^), ^<D|^ N SBOU2I, Ke 
nda 1 II, teXTJ^vrnZmMlzMtftftZ- ktfm&fr (H9). Af a I 
20 &^IlS(Cj)0i N L O X - 1 l^^lf tTV^5^S4 HMft© L OX A 

itfeMia^^DNA-^— ^7— (JBC 9 7 0) ^ov^fc, #^^©#11$ 
£rfrofc m 1 0)„ 

[oi2 9] ^(df 2mm^m^tLm^-^m^x, m^-Loxm^m 

25 O^£$j^£fro£: (Ell0) o 

[0 13 0] SX±<DF 2ife^^A f a I^lISiF 3 @^<D L O X7£tt$| 
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t^^—Wc^tCo SBOU2(DLOX-l^l^ 5 LOXAt 

[0 13 1] £fc. dO^ttx DNAaSJR«rfUffiL*:**»Si«fe0 1«T?*> 
5Af a IS5«:JB^*U*. LOX-l^3fe©2l»*iK«:^*fiJ5*«I»l©^S:Wf 

[0132] m<D-*:m&m<DA f a I MIS) 

[0133] —m^X^un/^W.^m^X,A f a I ^#SPS«rfTofc 0 

f 3 ^bW 3 5tv Prior. Schooner. Sloop. Loft 

y N i j o . Franklin. Betzes. Harrington. Ma 
nley. B1251. CDC Kendall. CDC Stratus. C 
DC Cope land. Hanna. Merit. AC Metcalfe. 
TR145.Char iot.St i r 1 ing. Proctor. Kora 1. 
Heartland. If 3 2 ^M/^m^th 5 0 Af a IS^IIS®^ # 
|^;bfci^fe^P B p«fiS BOU 2®-er±^ < s J& 5 V b n Z/<D*77^ 

mwM^tsuwmmA t a i ^&(sa?y^ia2«-*§- i©6o-63ti:5' 

-GTAC-3' ) asMs&frf^fc (Eli i) 0 r.*b6>WfftSUfete 

*5V>T. Af a iSMtt (ia^m@B^J#^-l^>6 0-6 3#S : 5' — GT AC— 
3' ) ^DNA^^feb^u^V^ir^i-^^T-fc^. »l©LOX- 
1 ^^afc&T^jB&l^ w(Z)Af a I fe*«*S6fcflJ^"e#5. 
[0134] gl»i]2 Gtte»S©H5&) 

[0135] PH4^#^#©1M:#^^:*at^^ (3E3fc«) f a I 

^9*f v^##B^j&^tHHis»**A f a ispffi (ia^mia^J#-§- 1 <o 6 o - 
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63 f| : 5 ' -GTAC-3' ) i^b^^ftV^HtSrjaW bfc (PlU*^ 
#SBOUl,SBOU3,SBOU4,SBOU5^iUtSBOU6) (HI 1 2) D 

[0 13 6] r.tx6>«53R«6«>a^OLOX-lflH4«:«5WK*l^1B* 
©^fe-Cfi«^bfc 0 &3b\ SBOU5*5J:t5SBOU6^ov^ttiSft»3e«rR 
j£5#-efT^ (Ell 3 Ah SBOU1. SBOU3fcJ:t> , SBOU4lloV^li 

(HI l 3 B) B -^^^m. rtbb©^TO*tt^^v^*«3&igH4«:»«>e>^j&A» 
ofc (0 1 3) 0 

[0137] SBOU2^f)t>l:SBOUl, SBOU3, S 

BOU4, SBOU5i5it;SBOU6 (SBOU2lLOX-l^t) 

^5ffi-efc?K A^I^'^^&^^^te&V^ LOX-llfe 

[0 13 8] $k±<Dt&m*h. DN A^i^Jffl Ifc^lgS© 1 
Af a I&tes LOX-l^i^*SaB«^3RiK©3Wfe©**^ 
Si^tt)»(aOX-l *^*:3c <^3Si£ *r RTffi ic-f 5 SWT? fc^ri:^ 

[0139] mfcfl!13 (!*»Sl3tffi^:3fe©WfiK) 

[0 14 0] SBOU 2 fcifcffiU #£>*Lfc*l»!Bltt (F 

1) *a«U"C#6>tu5F2ia:ftfc*5V>-C, ±!B!**!*fcifcfB*®LOX-l 
»5R?SH4ai3£fe*5J:t5_hfBlEEMW;»9^fa«©±:IBA f a life Kit) LOX-l 
X&MW&m ULOX-l K&Zkmm. L o x - 1 «tf »tt#«r£ffl £ tT, 

[0141] rem***** <*ffl) »-tTV\ F 4fW^at' 

«&-&H»*>5 V^(i^i.^^ffl V^ffo fc. F 4 W^-fcOV^ LOX-l 
^rliJ^Ufci: r5,F 2|| WJS'J^fc LOX-l »f i« ITfc*^ 
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[0142] m^<D^n^^^^7;v^—^Pcm^nm^. - 
[0143] nmm* <j&wm&m*&<ow& 

[0 144] _hlB^:IE*X S BOU 2 0>3Effil-*5fe"*"5N LOX-lfeftlrt 
U*V^SI?^b^5 L O X - 1 ^*^F 4ii (LOX-F4) LO 
X- 1 WS^t^^b LOX^ttM^SF 4fti (LOX+F4) £ro 

[0145] Automatic Micromalting Sy 

stem (Phenix Systems VM) «r/BV^ ^*16°C^ff8 2 
B#HB (5^WET/7^DRYt^^^)v 1 5^13 9 H#IBs ^2 9 
B#H5 (5 5°C13. 5B*KU 6 5t8H^ 7 5 °C 3 . 8 3*C4^W) 

[0146] lfe»iJ5 (S3£R.t**it 

[0 14 7] *^O^W^> EBC^^P^ (European Brewery Convention 
ill, Analytica EBC (4 th Ed)> 1987) W£V^ofc 0 *:<Z>*&m* LOX-F4i: 
LOX+F4 SrJB v^*!£fctt**#*fllHz::fc£ < . LOX-1 

friztn^rc m i 4) 0 

[0 14 8] #^ 0 g&fflV>T, al^l^ife (European Brewery 

Convention fB. Analytica EBC (4 th EdX 1987) Sa^frMU 

[0149] *i\ *fl-'f»(Dh9^-2-y^-^*«r^T©*ifet?ail^ 
bfd„ S?i-t 8 m L (C^^ 7;H^ A^ls 3 gONa C 1 tlWM^^r 
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4 0°C-C1 5^W>f b bl/tSL ^^n7f/77-f-I^WU. 

[0 150] ^fx^nv h^77^ • f!)Hl ^ir^ 

U^7Ai:LtJ&WttiDB-l (30m X 0.25mm, 7 /I'-M* 1/tm) Sr. 

^yr^ttT^y^A (imL/^) *-^*#ii6oica»b2 

2 5°C (5°C/#) <h U h-f^-V^- K (m/z : 7 0) t^7^- 

[0 15 1] LOX-F4, LOX + F 4 ^ffiV^#t bfcM<D 

b9y7-2-/^t- yu**tt-t*b-?tt0. 36ppbi:3. 8 5 p p b T'fc 

^t: b^m-a-^tk^T, b7^-2-7 l/l O^Tl-WJ 

3 - £ b^fe^eo fee 
[0 15 2] *fc, — /istfT^isv^n&TtDjjm-eBlfelsfco * 

-f N Drost feO^^CDrost, B. W., van den Berg, R., Freijee, F. J.M., van der 
Velde, E. G., and Hollemans, M., J. Am. Soc. Brew. Chem., 48, 124-131, 1990) 

[0 15 3] ^OlS^ LOX-F4, LOX+F 4tfflV^^tfcttt© 
/l^T^i^/W^ **l^fr2. 74ppbUl. 9p p bTffcofc. 

(Drost, B. W., et al., J. Am. Soc. Brew. Chem., 48, 124-131, 1990, U e d a e 
t. al. (2001) EBC — proceedings 55:p3 28th 
Congress). *&mzfrib>Z*$t*>bftm\'1t&&&mm U *^T^=» 
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[0 15 4] £fc, LOX-F4SrIV^#SSltfc^Oh7^-2-/^ 

[0 15 5] £JUbZ>*t*a*fe. **WW*5**SrHlffltJili, «*ftH:W: 

[0 15 6] £ b^s jCtt-^WTHOD^flESrHSSIr*^ b^77^f-I 

5£Ib*B<Z>flES£0. 3mL/^iU Wl^ttO. 5 %ftfife (A$0 tT±h=^ 

(B$0 ©iS^Sr/BV^ : B^= 3 5:6 5 (0#) -Aifc : 

= 5:9 5 (3 0^) <D V -TS^i?^^ h<D$kfcX'fto1t 0 $ ? J*f£t7 

— Xtt^Assymetry (No.106005; C18, 3.5/x m: 2.1xl50mm)£r/BV\ # 
7Afift|i5 O^U M=uU>y h^yjfr—KtkjR 1100 MS&^ffc^ o-^ b ^ 

13 2 9 V ^Lfc. ft:ib\ THODO*WKttli'*-/»4*Wf-^/^«r 

f Ijffi Lfc (Kobayashi, N., et al.,J. Biosci. Bioeng., 90, 69-73, 2000) „ 
[0 15 7] *0»S*. LOX-F4. L O X+ F 4 «rJBV>-CftMK bfc3&ft-tf> 
THODtSfj:^-?n6. 5ppmH4. 7 p p mt?fe 9 % 

[0 15 8] »5ril5b/tJ:5»-THODf4it3iXS^*3V>T*^LOX- 1 

ti5 fc#> (Kuroda, H., et al., J. Biosci. Bioeng., 93, 73-77, 2002) N L O X 
- l iSttSr-IET * THOD <o&j&ifi £<DU8mffl ZlnZfrteW h 
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HODftltl: «fc oTftif StbS ^ <b$£< ft & SKA *^ b 

(Kobayashi, N., et al., J. Inst. Brew., 106, 107-110 (2000)), 

^ pX fg £ * § £ i: 3* b ^ £ ft o 7c o 
[0 15 9] |i|6 (*^T^ = — 

[0 16 0] l. *fr*tt©»aifc#*r 

[0 16 1] ±|B^»!l4-l?#btLfcLOX-F 4*^i: LOX+F 4 
2^^0V^. 5 0L^^™iia!)Mtti (*ftt)8*2 4%) 

[0162] ^©Xfl. 5 k g%WB-ei 5 L(Dtt£JE7fcfc:<fc«9 5 O^C. 
2 0^6 5U 3 0^7 5U 3^©^>f 7^?At16oTtta*> n-f* 
-IM^J^Sm-^ii^fT&V^ ft^tf)K 3 5 LO5il^Sr#fc 0 

[0163] #bttfc^>il^?t{»«f (If # 75%) 5 k g £ jg-g- U &-y7 

b (^gfe^-tfrfiS 8 7. 0 BU (EBO) 1 3 g»LT7 0^BB*»U 
1 0°CtT«U Wa§x^iiia»3xdr^f 1 1. 6-11. 8% 

[0 16 4] ft£>tl1tlft3ift<Oft$ftZ* EBCm&fe (European Brewery 
Convention Analytica EBC (4 th Ed). 1987) HlflgV^ffofe. ##Hl££r^ 1 I- 
^bfc 0 ^l^fa«feb^«t5^s -W««StiUf4LOX-F4H 
O X + F 4 cof^-e^ b Hfc**o fc„ 

[0165] 
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C*l] 





LOX+F 4 


L O X— F 4 




1 0475 


1.0467 




11 78 


11.60 






3.38 




70 7 


70.9 


(E+t^fcHM^* (%) 


1.54 


1.52 


<Ei4fti^»S (%) 


86.9 


86.9 


pH 


5.88 


5.93 


fejg (° EBC) 


2.1 


2.1 


BU 


31.2 


27.3 


(mg/lOOmL) 


24 


22 


jKU 7x7 —)V (mg/L) 


44 


48 


FAN (mg/L) 


46 


51 



[0 16 6] 2. %3£T^—A^M (38?&$@) (omt 

[0 16 7] ±B 1 T#fejlfc?WCtt*I««*Lfc 3 0 L^-Zl^v'y V 

0 0 O^c e 1 1 s/mL^^Sip 

PTOtii 3t;iJ:T, 2 aifflttO'C^TfTofeo 

[0168] %tmi.u<Dmfr'ofrmmmte. \?-^z>mmffiRTMzmmmiz.x. 

[0169] 3 . $t&TJU=t— A4Rft<D&Vf 

[0 17 0] ±|a2T'#b^^T^^-^»^^ffSrWT^<t 5 KfTo 

[0 17 1] *-*\ E B C WftV^^ofci r ^«m^^ff 
-fitJ^O— ^##Hi£^W Utij:LOX-F4iLOX+F4 <^^T% SB b ^JfejjE 

[0 17 2] 
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CIS 2] 



I am [ 


LOX+F4 


LOX-F 4 


Pus 


1 00562 


1 00565 


yM^tT^ ^nT s\ \/o) 


11 82 


11 56 




3 43 


3 38 




71 0 


70 7 


iZX.tt^ 3 -^^ V /o J 




1 45 


<tebJS&B£ F^F (o/\ 
IRTEE^ERFBE l/oJ 


87 8 


87 4 


y /l/ -3 /!✓ VVOl /o ) 




5 35 


/ / V *— * ✓ ^ \ vv / VV / U / 


4.33 


4.21 


pH 


3.51 


3.28 


^f^»BE (20°C) kg/cm 2 


2.35 


2.55 


(° EBC) 


1.5 


1.7 


(mg/lOOmL) 


16 


19 


BU 


11.6 


9.5 


4?]j7xy — /!✓ (mg/L) 


45 


43 


FAN (mg/L) 


10 


12 



[0173] mz£lT<D%mz i. V JtfB 2 X-mhfitc^T;V=i—;umM(Dm, 

[0174] mWtolfttirfe, N I B EMjfe&fUffl Lfc 0 HafEmans |±<^ FOAM 
STABILITY TESTER Sr^W Lfc t £ (^3). LOX-F 

[0 17 5] £7^ ±IBH*^J 5 fc:fB*£ Lfc^fe^ «fc 9 N THODftftSrSUt 
Lfc^m. LOX-F4fiLOX+F4^ttl-<¥^T^^L-CV>fc (^3)„ 

[0176] &>±<Df&&i>*b* ^mmcD^T^^-^mnum^m^^^m 

[0177] 
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[13] . 



tap® 


LOX+F 4 


LOX-F 4 


NTBEM 


239 


260 


THOD (mg/L) 


3.6 


1.7 



[0178] SXT<£> X<os<*Mz. i. S'grffitfeg&frvv -LIB 

[0 17 9] 3:1% LOX-F4^LOX+F 4 0Sf7/^- /W|m£r 3 

A. B) 0 

[0 18 0] ^bJUcHUTtf:, 1 3A*1 0A^LOX-F4© 

^«V^^$TO(tT^ 9 % LOX-F4l4LOX+F4i it-<T, 4£V>W£(¥ 

(^4A) 0 

[0 18 1] »-fr*fb£fclHLTW\ 13A'PlU^LOX-F4© 

#fc«VMSMSi&o W"C*3 9, LOX-F4IUOXlF4t tfc^T. <KV*P&<¥ 
««D U * <om± t tftjgjz: £ 9 5 % ©fclfe* £ ¥U J£ * ttfc m 4 B ) 0 

[0 18 2] &,±.<D'gife%Z3ktMnftffi^£Y)^ LOX-F4ttLOX+F4 

[0 18 3] 
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[*4A] 



»4 B] 





L.OX+F4 


LOX-F4 




Q 
O 


o 
z 




1 
L 


o 
Z 




q 


O 
Z 




Z.D 


9 * 




Z 


9 

z 






9 
Z 


^ TT ~Z k V 


Z.U 




JJ ^ b 8 


2.5 


1 


^ y x h 9 


1 


0.5 




2.5 


2 


V X b 1 1 


2 


1.5 




2.5 


2 


y ^ h i 3 


2 


1.5 




2.2 


1.7 






LOX+F4 


LOX-F4 




2.5 


2 


JJ ^ h 2 


1 


2 


y ^ b 3 


3 


2 


y * h 4 


3 


2.5 


y ^ h 5 


2.5 


2 


y f 6 


2.5 


2 


✓•^ y ^ h 7 


2.5 


1.5 


y * b 8 


2.5 


1.5 


y ^ h 9 


1 


0.5 


d^mo 


2.5 


2 




2 


1.5 


2 


2.5 


2.5 


U7M 3 


2 


1.5 




2.3 


1.8 



5 [0 18 4] ^rt, 3 7°c, immi%ft(Dm&r~± : m2x°nbtitL^mTsu=i 

^»©h7^-2-/^ — /^^^I'J^bfc^s LOX-F4&, ^ 
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#B&-et> h7>^-2-; *i — ^WkStifi l o x + f 4 tzkk^x&M U Ufefe 

ttLox+F 4 (Dm 1/3 \z.nux^ tcmxm bfrttt-o tern 5) 0 

CO 1 8 5] 

D&5] 



h y — 2 — / *1 — ^ 


LOX+F 4 


LOX-F 4 




0.02 


0.01 




0.35 


0.12 



: p p b ) 



[0 18 6] £Lh, ^Btft3iE©*&*fc**7A':a — Ad^*© h7^~2- 

[oi8 7] m&fc, ±w,2xnhntcm^T^—^w<n(Dmm^ i^wc 
[oi8 8] ^-r. 13 A<D^/^x.^^m^^n^m^nM^^\M^tc 0 

[0 18 9] I^^I'lttll LOX-F4iLOX+F4i:OF B 1^tll 
(5%0^^) te^ktt&^ofc (^6A)„ 

[0 19 0] =3r^^PLTfi, 1 3A I l 3 8A^LOX-F4(D^:|iV^M 
20 OVytz. (S6B)„ LOX-F 4SLOX + F ^iZit^XWi^W^Of^lW) 

[0 19 1] J^_ho^m^b^ LOX-F 4^v^Sf7;W3^«^ri 

m-tzt. mmis\^w* j i-7L%>~kt£<, *u%&wx% zmmb fatten 
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[0 19 2] 

[*6A] 



[*6B] 



mm* 


LOX+F4 


LOX-F4 




2 


1 


V 7 V 2 


3 


2 


V 7 h 3 


3 


2.5 


s*%> V 7 h 4 


3.5 


3.5 




3 


3 


y ^ b 6 


2 


2 




2 


2 


y * h 8 


3 


2 


y 7s h 9 


3 


2 


D^MO 


2.5 


2.5 


U^Ml 


3 


2 


D^M 2 


2 


. 3 


!)^M 3 


2 


3 




2.6 2.3 






LOX+F4 


LOX-F4 




1 


2 


y ^> h 2 


1 


3 


y ^ h 3 


1.5 


3 


y ^ h 4 


3 


3 


y ^ b 5 


1 


1 


y-?^. y 7 y 6 


2 


2 


y 7 b 7 


2 


3 


y 7 h 8 


1.5 


3 


y 7 h 9 


1 


2 


ij7.no 


1.5 


2 


jj^Ml 


2 


3 


V 7h 1 2 


3 


2 


MM 3 


3 


2 


1 sp*& 


1.8 


2.4 



5 

[0193] £ h te % &ffl*Ss©#felE «fc 9 (Kaneda, H. et al., J. Biosci. Bioeng., 
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92, 221-226, 2001 .) ^-fc^TM^M** k * ^«rfMi Lfc (* 

7). 

[0 194] M^fJlil^Kf^^^*^* 15 ^ LO 
X-F4fcLOX+F4©Rttt©IIII^W*tS 5%7K2P) #Bi& 

bfrbft^ofc (^7A) 0 

[0 19 5] *v»»W^©Wfl*fc**W* OfrvtfS&Sia**^ 
»#tt«r*i") £*L5*^ LOX-F4liLOX + 4CMl/4«tt^ 
fe|ft*l%**tf© : *r**E* s B«)biT'fc (S7B)„ 
7 A] , 



mm is 






LOX+F 4 


189 


4 


LOX-F 4 


187 


3 



Dg7B] 



dp- 1/ 


®3ftt 




LOX+F 4 


12 


3 


LOX-F 4 


3 


3 



(m& : H z o 5 %7k2Pt?O^T*2£B«> fetVf) 



[0 19 6] JJCfLOX-lSttilttaiS^^THOD^ 
JLk^i* (Kobayashi, N. et al., (2000). J. Biosci. Bioeng. 
90:69-73.). ^L O X- 1 «9 if<DUMT HOD4*##WI £ ^ 
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[0197] mmm 7 u^Mnm^m l^tc^t^^— ^HMWiwiBS) 

[0198] 1 . &$tft<DMmkftffi 

[0 1 9 9] ±mmMM3X*mbfotc%kM(DmXT«hZ>LOX-F 5*5<fct>L 
OX+F 5 <D±^ctoJim%:W\mnb LTffiVV 5 0 L^Jr -—/Isjti&WiiJm «t 9 3§ 

[0 2 0 0] TtTF^O tf-^itffl^ 1 . 2 k g £ % (DKWMTM 3 . 8 
k g &2 0 LtfHfc^/BTkfc: J: 9 5 0°C, 3 0^6 5°C, 6 0^7 5t, 3 9t 

[0 2 0 1] '&bfrtz.?>m$£ft-ft, tfy^Vy b (f^«ft2 5. 6BU 
(EBC)) 53gWDLT80^1fiU 10'C*T??&Sm iB^iSi 

[0 20 2] #&fr^*tt©##rWu E B C^W£W£l^ofc„ #*ff£«r 
3t8^Lfc 0 * 8 fc:fB*S Lfc .fc -^^ff«atitT(iLOX-F 
5HOX+F 5 0lWeWbA^II{4®*e>ttJ&^ofe„ 

[0 2 0 3] 



38 



WO 2004/085652 



PCT/JP2004/004217 



C*8] 





LOX+F 5 


LOX-F 5 




1 0303 


1 0296 


~J-=r>\ \70) 


7 fi3 

1 .DO 


7 46 


TEE ^-F5e ^l- ^ ^ v/oj 


2 00 


2 Ofi 


*^*Mt 5£&S5£ 1*? 


/ o.o 


72 4- 




0.67 


0.71 


m&fkmzzmm (%) 


91.2 


90.5 


PH 


5.69 


5.71 


fe^ (° EBC) 


5.7 


6.5 


BU 


31.7 


30.9 


(mg/lOOmL) 


45 


47 


7j<y ~J =c J —jV (mg/L) 


159 


137 


FAN (mg/L) 


72 


72 



[0 2 0 4] 2. ^T^a-^tm <D$m 

[0 2 0 5] _hfBl-t?#e>^fc^^Sr^^L-fc3 0 L^^;Wv/])y 
5 KP3=*;H^^^U W3Wai^3 OOOJcell s/mL^^ip 

[0206] itsxa^j^^o/fe^^« ^-/^5iii;fSt>^^i^T, 

[0 20 7] 3 . Sf7;ua- /Hfcfs|.©#$r 

[0 2 0 8] ±M2X*'&bfrlfrm#T/l'^—S\^m<Dftffi&)^T(D& : ?fcff~2 

[0 2 0 9] £1\ EBC«RSPife^V^*f^fTo^i:i5, ffi*IMb*#*f 
15 M LTttL0X-F5i:L0X + F5O^-C% WbMi 

f4B*bix***ofc (^9) 0 
[0210] 
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C*9] 





LOX+ F 5 


LOX-F 5 




1 00307 


1.00338 


jM^YT^^r \/o) 


7 77 


7.60 


^rfl^^^ \/0) 


2 11 


2.14 


•^JW-5£fc3fffe rfF ( O/ \ 


73 7 


72.7 


liSlTE^^^ r/oj 


0 79 


0.87 




89 9 


88.6 


/ )\s Z2. }\s VVOl/oJ 


3 62 


3.49 


T/V^i^/l^ (w/w%) 


2.86 


2.75 


pH 


4.58 


4.59 


#:*JE (20*0 kg/cm 2 


2.29 


2.38 


(° EBC) 


4.0 


4.2 


(mg/100mL) 


28 


27 


BU 


16.8 


15.3 


— (mg/L) 


111 


91 


FAN (mg/L) 


16 


16 



[0211] fcteETFO^Ifefc: £ 9 ±IB2T?#e>*Lfc*irT^3— /i^tH^iS 

[0212] JS!^^ «U N I B EMSctrflJJB bfc„ Haffmans *±<D FOAM 
STABILITY TESTER £r£g/8 U *9tffi bfc ^ £ (* 1 0 ) . L O X - 

F5^ttLOX + F5^tb^ NIBEMt*U73i?>f^ffli<> i*V^ 

[0213] * fc, _blBS*«l'W 5 UlSB* Lfc^fe^ <£ <9 . *^T^m 
^OTHOD^SrSfl^Lfcjfe^ LOX-F5ttLOX + F5^W^T 

[0 2 14] $k±<Dm*kfrhs **W©»T^3-/H»**«ft*«fe»EJ: 9« 
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mi 0] 



pnffi 


LOX+F 5 


LOX-F 5 


NIBEM 


279 


296 


thod (tr— *mm%,) 


728 


237 



[0 2 15] #cfc x ^T©J: 1 3A©'«*yW-±5 , fftetftft4TfTV\ JifB 

[0 2 16] ^(/^^ «t|Ltfl 1 3A%> 1 1 A^LOX-F 5 <D 
■%fcm^W&*:oftX&i ] 9 „ LOX-F 5 LOX + F 5 itt^T, -ffiV^fF^C^ 

10 ($11 A)„ 

[0 2 17] l£fc N ^^l^ttll, 1 3X^1 2 A/5* LOX-F 50 
^{^fF;k:grOtt-C:i3D^ LOX-F 5 t± LOX+F 5 t Jfc^T, <gV^fP,& 

1 B) 0 

15 [0 2 18] K±© l firfi6tt3fct*im^*fK:J:5^ LOX-F 5 LOX+F 5 

[0 2 19] 



WO 2004/085652 PCT/JP2004/004217 

imi i a] 



[iiiB] 



-tv /I j. r^t 


JLiU A-rJ? O 


LUA r D 


]} ^ h 1 


2 


1.5 


]) 7. Y 2 


3 


o 

2 


]) 7 h 3 


3 


2 


y h 4 


2 


1.5 


/•M* y ^. h 5 


3 


2 


y h 6 


2 


i 


JJ7. h 7 


2.5 


«i 

o 


y ^ h 8 


2 


1 


/-M* y ^ h 9 


2.5 


2 


MMO 


2 


1 


MM 1 


3 
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<110> SAPPORO BREWERIES LTD. 

<120> Barley Lipoxygenase-1 Gene, Selection Method for Barley, Materials for 
Malt alcoholic beverages and Method for Production of Malt alcoholic beverages 

<130> FP04-0052 

<150> JP 2003-083924 
<151> 2003-03-25 

<160> 11 

<170> Patentln version 3. 1 

<210> 1 
<211> 240 
<212> DNA 

<213> Hordeum vulgare 
<400> 1 

ctcgccaagg cctacgtcgc cgtcaatgac tccgggtggc accagctcgt cagccactgg 
tacgttctcc acggtcgatg tgattcagtc agtcgatgca caacaactga tcgaaatatg 
attgattgaa acgcgcaggc tgaacactca cgcggtgatg gagccgttcg tgatctcgac 
gaaccggcac cttagcgtga cgcacccggt gcacaagctg ctgagcccgc actaccgcga 



<210> 2 
<211> 240 
<212> DNA 

<213> Hordeum vulgare 
<400> 2 

ctcgccaagg cctacgtcgc cgtcaatgac tccgggtggc accagctcgt cagccactga 
tacgttctcc acggtcgatg tgattcagtc agtcgatgca caacaactga tcgaaatatg 
attgattgaa acgcgcaggc tgaacactca cgcggtgatg gagccgttcg tgatctcgac 
gaaccggcac cttagcgtga cgcacccggt gcacaagctg ctgagcccgc actaccgcga 
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<213> Artificial 
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tgggtgacga gcctgccgtc gctgacgacg ggggagtcca agttcggcct caccttcgac 

tgggaggtgg agaagctcgg ggtgccgggc gccatcgtcg tcaacaacta ccacagctcc 

gagttcctgc ttaaaaccat caccctccac gacgtccccg gccgcagcgg caacctcacc 

ttcgtcgcca actcatggat ctaccccgcc gccaactacc gatacagccg cgtcttcttc 

gccaacgaca cgtacctgcc gagccagatg ccggcggcgc tgaagccgta ccgcgacgac 

gagctccgga acctgcgtgg cgacgaccag cagggcccgt accaggagca cgaccgcatc 

taccgctacg acgtctacaa cgacctcggc gagggccgcc ccatcctcgg cggcaactcc 

gaccaccctt acccgcgccg •cggccgcacg gagcgcaagc ccaacgccag cgacccgagc 

ctggagagcc ggctgtcgct gctggagcag atctacgtgc cgcgggacga gaagttcggc 

cacctcaaga cgtccgactt cctgggctac tccatcaagg ccatcacgca gggcatcctg 840 

ccggccgtgc gcacctacgt ggacaccacc cccggcgagt tcgactcctt ccaggacatc 

atcaacctct atgagggcgg catcaagctg cccaaggtgg ccgccctgga ggagctccgt 

aagcagttcc cgctccagct catcaaggac ctcctccccg tcggcggcga ctccctgctt 1020 

aagctccccg tgccccacat catccaggag aacaagcagg cgtggaggac cgacgaggag 1080 
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ttcgcacggg 


aggtgctcgc 


cggcgtcaac 


ccggtcatga 


tcacgcgtct 


cacggagttc 


1140 


ccgccaaaaa 


gtagtctgga 


ccctagcaag 


tttggtgacc 


acaccagcac 


catcacggcg 


1200 


gagcacatag 


agaagaacct 


cgagggcctc 


acggtgcagc 


aggcgctgga 


aagcaacagg 


1260 


ctgtacatcc 


ttgatcacca 


tgaccggttc 


atgccgttcc 


tgatcgacgt 


caacaacctg 


1320 


cccggcaact 


tcatctacgc 


cacgaggacc 


ctcttcttcc 


tgcgcggcga 


cggcaggctc 


1380 


acgccgctcg 


ccatcgagct 


gagcgagccc 


atcatccagg 


gcggccttac 


cacggccaag 


1440 


agcaaggttt 


acacgccggt 


gcccagcggc 


tccgtcgaag 


gctgggtgtg 


ggagctcgcc 


1500 


aaggcctacg 


tcgccgtcaa 


tgactccggg 


tggcaccagc 


tcgtcagcca 


ctgatacgtt 


1560 


ctccacggtc 


gatgtgattc 


agtcagtcga 


tgcacaacaa 


ctgatcgaaa 


tatgattgat 


1620 


tgaaacgcgc 


aggctgaaca 


ctcacgcggt 


gatggagccg 


ttcgtgatct 


cgacgaaccg 


1680 


gcaccttagc 


gtgacgcacc 


cggtgcacaa 


gctgctgagc 


ccgcactacc 


gcgacaccat 


1740 


gaccatcaac 


gcgctggcgc 


ggcagacgct 


catcaacgcc 


ggcggcatct 


tcgagatgac 


1800 


ggtgttcccg 


ggcaagttcg 


cgttggggat 


gtcggccgtg 


gtgtacaagg 


actggaagtt 


1860 


caccgagcag 


ggactgccgg 


acgatctcat 


caagaggggc 


atggcggtgg 


aggacccgtc 


1920 


gagcccgtac 


aaggtgcggt 


tgctggtgtc 


ggactacccg 


tacgcggcgg 


acgggctggc 


1980 


gatctggcac 


gccattgagc 


agtacgtgag 


cgagtacctg 


gccatctact 


acccgaacga 


2040 


cggcgtgctg 


cagggcgata 


cggaggtgca 


ggcgtggtgg 


aaggagacgc 


gcgaggtcgg 


2100 


gcacggcgac 


ctcaaggacg 


ccccatggtg 


gcccaagatg 


caaagtgtgc 


cggagctggc 


2160 


caaggcgtgc 


accaccatca 


tctggatcgg 


gtcggcgctg 


catgcggcag 


tcaacttcgg 


2220 


gcagtacccc 


tacgcggggt 


tcctcccgaa 


ccggccgacg 


gtgagccggc 


gccgcatgcc 


2280 


ggagcccggc 


acggaggagt 


acgcggagct 


ggagcgcgac 


ccggagcggg 


ccttcatcca 


2340 


caccatcacg 


agccagatcc 


agaccatcat 


cggcgtgtcg 


ctgctggagg 


tgctgtcgaa 


2400 


gcactcctcc 


gacgagctgt 


acctcgggca 


gcgggacacg 


ccggagtgga 


cctcggaccc 


2460 


aaaggccctg 


gaggtgttca 


agcggttcag 


cgaccggctg 


gtggagatcg 


agagcaaggt 


2520 


ggtgggcatg 


aaccatgacc 


cggagctcaa 


gaaccgcaac 


ggcccggcta 


agtttcccta 


2580 


catgctgctc 


taccccaaca 


cctccgacca 


caagggcgcc 


gctgccgggc 


ttaccgccaa 


2640 


gggcatcccc 


aacagcatct 


ccatctaa 
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<213> Hordeura yulgare 

<400> 11 



cacgtcgccg 


tccgatccat 


ctctccaaag 


ccgagcgcca 


caccaccggg 


accggacccg 


60 


gaccggccta 


taaattgccc 


ggaccgagct 


gcaagcagct 


cctcacacac 


actcacgcaa 


120 


cacacatcca 


tcttcactga 


aaagtgaaaa 


acagtgtgct 


ggtgccattg 


gttggagcag 


180 


tgaaagcgag 


gagaggaggc 


caagaacaag 


atgctgctgg 


gagggctgat 


cgacaccctc 


240 


acgggggcga 


acaagagcgc 


ccggctcaag 


ggcacggtgg 


tgctcatgcg 


caagaacgtg 


300 


ctggacctca 


acgacttcgg 


cgccaccatc 


atcgacggca 


tcggcgagtt 


cctcggcaag 


360 


ggcgtcacct 


gccagcttat 


cagctccacc 


gccgtcgacc 


aaggtaatca 


ctaccctcct 


420 


ccggccttct 


cctctgttta 


caagatatag 


tatttctttc 


gtgtgggccg 


gcggccatgg 


480 


atggatggat 


gtgtctggat 


cggctaaaga 


agataggata 


gctagccctg 


gccggtcgtc 


540 


tttacctgag 


catgggcata 


tgccatcgaa 


aaaagagaca 


acagcatgca 


tgcatggtgc 


600 


gcgcaccaga 


ccacgcagag 


caccggatgc 


tcgagacaaa 


gcaacacaac 


aagcaaggac 


660 


gacacgtcaa 


aagcaacaca 


acaagcaagg 


acggcacgtc 


aaaagcaaca 


caaacctaaa 


720 


ctaaagcaca 


aagacgtaag 


agcaagcaca 


caatcagcag 


gctataaaca 


gttgtcatca 


780 


aaaacaacgc 


tggaagagag 


agagaaggaa 


ggaagtagta 


gccatgaaaa 


attaaatcac 


840 


cgggcgttgc 


tctttgccca 


acaattaatc 


aagcagggta 


cgtggcatgt 


atagttcttg 


900 


taagtaaact 


aagcatgtga 


tatgagaagg 


tacgtggtgg 


tgcagacaac 


ggcggtcgcg 


960 


ggaaggtggg 


cgcggaggcg 


gagctggagc 


agtgggtgac 


gagcctgccg 


tcgctgacga 


1020 


cgggggagtc 


caagttcggc 


ctcaccttcg 


actgggaggt 


ggagaagctc 


ggggtgccgg 


1080 


gcgccatcgt 


cgtcaacaac 


taccacagct 


ccgagttcct 


gcttaaaacc 


atcaccctcc 


1140 


acgacgtccc 


cggccgcagc 


ggcaacctca 


ccttcgtcgc 


caactcatgg 


atctaccccg 


1200 


ccgccaacta 


ccgatacagc 


cgcgtcttct 


tcgccaacga 


cgtgcgtgga 


ttttcctcta 


1260 


ctttcctctc 


ctttcatttt 


caccgccttc 


gtcattcatg 


gtcgatcatt 


aagtcttgcc 


1320 


aggacaatag 


atgatgagct 


aggagtggtt 


accacttagc 


agtacgtaca 


ttatttattc 


1380 


cgtgttggta 


gaaaaggata 


tggtttggtg 


cagatcgaca 


caagattgaa 


tgaaagttgc 


1440 


accgtggcac 


cgtggcagcg 


tggtaggtga 


aaataactgt 


tgcacggatc 


cacccacatg 


1500 


attgttttca 


tgaataaact 


ttttaaggat 


gtgtctagcc 


acatctagat 


gcatgtcaca 


1560 
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taattattgc 


ataccaaaac 


gattaaatta 


agcataaaaa 


gaaaaggaaa 


aaaatactca 


1620 


catatctcga 


cgtaagatca 


atgatatagt 


atttagatat 


gcaatattta 


tcttacatct 


1680 


aaacctttct 


tcattcctaa 


atataagaca 


tttgtaagat 


ttcactatgg 


acaacatacg 


1740 


aaacaaaatc 


agtggatctc 


tctatgcatt 


cattatgtag 


tctataataa 


aatctttaaa 


1800 


agatcgtata 


ttttgcaacg 


gagggagtaa 


aacataactt 


tttaatagta 


atgttgcacg 


1860 


gctccacact 


cgcagacgta 


cctgccgagc 


cagatgccgg 


cggcgctgaa 


gccgtaccgc 


1920 


gacgacgagc 


tccggaacct 


gcgtggcgac 


gaccagcagg 


gcccgtacca 


ggagcacgac 


1980 


cgcatctacc 


gctacgacgt 


ctacaacgac 


ctcggcgagg 


gccgccccat 


cctcggcggc 


2040 


aactccgacc 


acccttaccc 


gcgccgcggc 


cgcacggagc 


gcaagcccaa 


cgccagcgac 


2100 


ccgagcctgg 


agagccggct 


gtcgctgctg 


gagcagatct 


acgtgccgcg 


ggacgagaag 


2160 


ttcggccacc 


tcaagacgtc 


cgacttcctg 


ggctactcca 


tcaaggccat 


cacgcagggc 


2220 


atcctgccgg 


ccgtgcgcac 


ctacgtggac 


accacccccg 


gcgagttcga 


ctccttccag 


2280 


gacatcatca 


acctctatga 


gggcggcatc 


aagctgccca 


aggtggccgc 


cctggaggag 


2340 


ctccgtaagc 


agttcccgct 


ccagctcatc 


aaggacctcc 


tccccgtcgg 


cggcgactcc 


2400 


ctgcttaagc 


tccccgtgcc 


ccacatcatc 


caggagaaca 


agcaggcgtg 


gaggaccgac 


2460 


gaggagttcg 


cacgggaggt 


gctcgccggc 


gtcaacccgg 


tcatgatcac 


gcgtctcacg 


2520 


gtgagtcagc 


gattatttgt 


tcattgtgtg 


tgtatggtgt 


ccatggtgag 


aaagtgcaga 


2580 


tcttgatttg 


cgttgggtcg 


catgcacgca 


tgctgcatgc 


atgcaggagt 


tcccgccaaa 


2640 


aagtagtctg 


gaccctagca 


agtttggtga 


ccacaccagc 


accatcacgg 


cggagcacat 


2700 


agagaagaac 


ctcgagggcc 


tcacggtgca 


gcaggtaatt 


ggtccaagcc 


atcgacatca 


2760 


actatgattt 


acctaggagt 


aattggtagc 


tgtagataat 


ttggcttcgt 


tgcaattaat 


2820 


ttgatgctgg 


ccgatcaagt 


gatcgtattg 


ggtttgaaat 


ttgcaggcgc 


tggaaagcaa 


2880 


caggctgtac 


atccttgatc 


accatgaccg 


gttcatgccg 


ttcctgatcg 


acgtcaacaa 


2940 


cctgcccggc 


aacttcatct 


acgccacgag 


gaccctcttc 


ttcctgcgcg 


gcgacggcag 


3000 


gctcacgccg 


ctcgccatcg 


agctgagcga 


gcccatcatc 


cagggcggcc 


ttaccacggc 


3060 


caagagcaag 


gtttacacgc 


cggtgcccag 


cggctccgtc 


gaaggctggg 


tgtgggagct 


3120 


cgccaaggcc 


tacgtcgccg 


tcaatgactc 


cgggtggcac 


cagctcgtca 


gccactgata 


3180 


cgttctccac 


ggtcgatgtg 


attcagtcag 


tcgatgcaca 


acaactgatc 


gaaatatgat 


3240 


tgattgaaac 


gcgcaggctg 


aacactcacg 


cggtgatgga 
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gccgttcgtg 


atctcgacga 
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accggcacct tagcgtgacg cacccggtgc acaagctgct gagcccgcac taccgcgaca 3360 

ccatgaccat caacgcgctg gcgcggcaga cgctcatcaa cgccggcggc atcttcgaga 3420 

tgacggtgtt cccgggcaag ttcgcgttgg ggatgtcggc cgtggtgtac aaggactgga 3480 

agttcaccga gcagggactg ccggacgatc tcatcaagag gtacgtacct ggtaaatgtt 3540 

atgaatgtgt aaaacaaatt gggcgtctcg ctcactgaca ggaacgtggt aaaaaaaatg 3600 

caggggcatg gcggtggagg acccgtcgag cccgtacaag gtgcggttgc tggtgtcgga 3660 

ctacccgtac gcggcggacg ggctggcgat ctggcacgcc attgagcagt acgtgagcga 3720 

gtacctggcc atctactacc cgaacgacgg cgtgctgcag ggcgatacgg aggtgcaggc 3780 

gtggtggaag gagacgcgcg aggtcgggca cggcgacctc aaggacgccc catggtggcc 3840 

caagatgcaa agtgtgccgg agctggccaa ggcgtgcacc accatcatct ggatcgggtc 3900 

ggcgctgcat gcggcagtca acttcgggca gtacccctac gcggggttcc tcccgaaccg 3960 

gccgacggtg agccggcgcc gcatgccgga gcccggcacg gaggagtacg cggagctgga 4020 

gcgcgacccg gagcgggcct tcatccacac catcacgagc cagatccaga ccatcatcgg 4080 

cgtgtcgctg ctggaggtgc tgtcgaagca ctcctccgac gagctgtacc tcgggcagcg 4140 

ggacacgccg gagtggacct cggacccaaa ggccctggag gtgttcaagc ggttcagcga 4200 

ccggctggtg gagatcgaga gcaaggtggt gggcatgaac catgacccgg agctcaagaa 4260 

ccgcaacggc ccggctaagt ttccctacat gctgctctac cccaacacct ccgaccacaa 4320 

gggcgccgct gccgggctta ccgccaaggg catccccaac agcatctcca tctaatttaa 4380 

gccatcggca acc 4393 
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